«■ Searching PAJ 



1/1 ^— v? 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-285695 

(43)Date of publication of application : 23.10.1998 



(51)!nt.CI. H04R 17/00 

H04R 17/00 

A61B 8/00 

G01N 29/24 

H04R 1/34 

H04R 31/00 



(21 Application number : 09-090923 
(22)Date of filing : 09.04.1997 



(71 Applicant : OLYMPUS OPTICAL CO LTD 

(72)Inventor : SAWADA YUKIHIKO 
MITAMURA NOBUAKI 
KAWAMATA TAKESHI 



(54) ULTRASONIC WAVE TRANSDUCER AND fTS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce electromagnetic crosstalk and to 
realize improvement of image quality without deteriorating the sensitivity, 
reliability and productivity by forming a consecutive conductor thin film to 
an inner face of film forming grooves and electrodes of a piezoelectric 
element to which a ground lead wire is connected. 

SOLUTION: After a piezoelectric element rear electrode and a backside 
damping member 4 are bonded, a prescribed number of piezoelectric 
element split grooves in a broadwise direction with respect to the 
piezoelectric element are formed till the grooves reach part of the damping 
member 4 so as to divide the piezoelectric element into a plurality of 
elements. After the end of the split process, an electric insulation resin as 
an electric insulation member (silicone rubber or the like) is filled in the 
piezoelectric element split grooves and solidified. Then a film forming groove 
10 is made in the broadwise direction almost to a middle of the electric 
insulating member. After forming the film forming groove 1 0, a conductor 
thin film whose 1 st layer is made of Cr and whose 2nd layer is made of Ag 
from the inner wall side is formed to the surface of the piezoelectric 
element radiating face electrode, the surface of the electric insulating 
member and the inner wall of the film forming groove 1 0 by the vacuum 
vapor-deposition method. 
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^©JS^I&J CR ttfcfifcffiUSifl 
<£, 

«BJSE«3l»K:»W-**&< tt> 1 lOSiS&It, 
lWEfH5IWimRtflf«££Ji©4>fc< <hfc-#£EE« 



«#a$£«u mem**?. «®fw»i*&tfs»!g£ 

fcfc-fWfrTSXea:, 

[0 0 0 1] 
[0 0 0 2] 

[se*©a«] 7 k istft h 7 >xfa-tois 

BgftJ 60^4^200) , p 1 8 7^{c:^$ti-5J:-5 
yjr-;UE*&tt«. tbh&JEBI*? OHftgRT) £, ft 

[0003] g#«h?>x^3L— u-©ffis&tt. _kE© 

©•ffiOKMKr/'WXtBiiiaTS H.tT«IMS3lHrta!E 

[0004] ifc. assnfeiimfwxii. b*& 

i&ICSLT«^l*3©#ffl«©SffiC*3^T, 
[0 0 0 5] C©cfc3&ffi«WigS]tt, JESf^ffllCcfcO 

*ft«^»c«ai*n. (HjR*r) ici§e»n 
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[0006] c<Dm^'&/w^(Dm^m^. m&m^m 

COO 0 7] 5H£> Mf2¥ffi^«> Sc+TSS 

g:i/tm) x &+nmm.-m nm) x (ss sscm 

[0 0 0 8] 

teh^T^— v\z&vz>mLme>~^>tvx. 

^f«10^DXh-i7 ff^) 75*^6*15. i7D*b 

[0 0 0 9] -kjjELfc^nx h-^cfcL g|gx«j5# 
©¥&3^fl8T«««frigft#£|g£ *rc L £ 5 1 

[00 10] fi«)?PXh-i/|;iLm WiB^fiJ 

W&V>'£K>*%±\z\mitTZ> Z £\zmmx&Z. 
[0 0 11] d©fc!6, Mffi#H»£*fe»141ifll&-e« 

mm\zmwm. ^m\zitmmammm^mm^mx 
Lfgwn&iiT2>z.t\z£Qnm#}2nx h—?&m± 
-rzjjmtf. §n£r¥5-4 3 9 7^m\zm^nx^ 
z>. 

[0012] mwn&.ogm&jf-&?z>z,}iizj:-oxm 
&&&<o-&mt£n?WLm\zi$^T*ii:<ftt>nT& 

[0 0 13] L#>Lfc#6>. T WSS^iSN^Xx 
a— tJ-fC&l^Ttt, ±IHa)ffi0 5i-SiJSf^ ffi^C+tfm. 
mzSTbmfk&X&Ztcib. m2tfz.n\z£r)friits;Z 

[0 0 14] ^ttWKltt. Hi>¥5-4 3 9 7 m&mz 

-zmz^^xi*. mm&*mif£ztcibiz®mMzg,m 



zm&xgfc^t «r» 5 puraitif ens, 

[0 0 15] |ip*K:. SgftteSfSBrtSStCtt. cn^*fi2 
[0 0 16] ^Jgm*#*MiLTitii-r-S^& 

[0 0 17] #tC, 2^C7cgHBC*fi:5g^^E^JL,fe-7 
{CiSVn uOCift *iiJP5-4 3 9 7*4*«THjR 

stress u r77i/-rag^s h 5 >xxa.-ij-iw^ 

-77W ife^T^) C*V>Tf2. fen#gigBa*¥® 

[0 0 18] EB*#»lC;&B-*#WBifc*\ II 

[0 0 19] Wfc, ±iabfcVhU-j/i7 7.STW^ 
«k ^ T S /N Jt S:[6]±^ Z. £ \Z <fc •5^«W?5:®ai 

[0020] ^neoBmsriHiM-r^it^t. ftmm* 
m<m^rzm-£. ^m^m^mmm^m^xv 
&.OC0X. m&M^rciocom^.m-f >t!-^>x©± 

•5. 
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[0 0 2 2] 4:»^»±efUi(CiS». 
[0 0 2 3] 

*fl>e»U — H»**S8K*tl. ffi:£©«»;:#jl©g;ite 
U-F»#««Sn*«R©flER*p£, MIBffiSfg^ 
*ERT*«iB«A»&. RfBSRX?£Rtt«0>R< 

ifc i mv&wmftm tzm-rzmg®. f 5 >xf^- 
•tJ-Kfc^T, &jERR^rafcRt*sR»«j&»aM5t£, 

3tt*fiER*^©«Rfll#WP^*!KfBT!\ *o, BE« 
R^offfr^fcRttfcRRRjlli, d©j&ffiUBiPt©i*i 

«fc -3 Tl«l:M b i: £*rr -5 

Rt-r-s <&©-?&£. 

[0 0 2 4] M3fiq)2GttO»^tt. ifffifc:R*a«»R 

nsRRojERR^t, fiiaBE«3i^£iaf£-r &«®s>i 

MRffiRR^K:RW-**&< tfe 1 Jf ©^SS 
«#gB£#U MBERR?. #®3alA**»;t* 

*fi, RERRftfeftttttlc. *fc<&*>a*U — F» 
jWRttSn*EER*y©RR«a«HP'r*RRT, *» 
•3, ffiR*^©RJM&tofcRttfcRlUBR&. croEKK 
RR©rtR<fcRERR©*R«fcR«ttl= £0 Tl^C 
»RbfcRR«BI£ - i **M* tT * *>©Tifc 

[0 0 2 5] KMISettOlBfiB. RSKRfftfRR 

ffi3&©R«K:*R©««U-F»*»««a 

nzmwcoEEnm^ii. MEffiRRF«ER"r*«B« 

Alt 4:, MEffiR*FI=Rtt*4>JB:< £fc 1 B©W§& 
fetCfc^T, REITSRAttRtf&Rg^S©^^ £ 
©R*3FlSl©#«il*&R»TflER*p*«R« C-T « X 

a<t. &Mftrt£RRttRRK#&Rtt-&xa£. mm. 

tt#R tf^Rg^B ©ff RR^P £ b T Hft lr» 

[0026] »^3S4ta«(o%Bj«, Mffiicsa*^^ 



^ntustifei:. — #©rri::r*©rau— fr 
#tftK£*i. ft#©R«fc#R©tt*y-F«**»itts 

ft*«R©ffiRR?-£. S9gEBEaSH=-*i3R-rS«®« 
A** £, fmREMmttm-tZ'PtzK £fc 1 I<Cf§I 

»S£R#A*RR£*#r*«««i»?;';*5 s a.--iJ- 

*«ar*«itoErttc*^T» *lf«Nft;tffttf*«ER 
EERR?£*OR»#l4iO£MmRttl*?ERR?£R 

RHfc-rsiat. »«KAicRRttt&*ffi#€Ri*« 

ISt. RRttR*tf#£BERR?®R&2rl*l®R0Ua 
R*R«**ia£, RRUAtt&tf&RS£ROEERR 
^ £_#<t; b TV»ft ^-*SEf^ £ -Witt -5 xa 

[0 0 2 7] R^RlERWfglSK^ieflr&F^X 
tjl— t)-tt. «ERR?micRtt3aRttRRatt£. 

rbrrknrr&ric. <£*>»* u - F*#<Rtt 

ffiRR^©R«£fc««RlCJ:oTRttfc»Rb;fc»R 
»R£> C<fcoT«-£EaR^ra©RRe9?nxF-*£ 

[0 0 2 8] R#R2ER©3£l?BK:RSi®*RF 
7>Xxo.-U-«. €5-JEE«3R : PraCRft*«Stfi?liieR8R 
»£, WER«WRR«»K.-*fc<£t>«*«J--F* 
#ttR3 nSffiRR?-©a®<fi3#iB PTSR^fiERR^ 
ojp**lftlR:RW-» £©«©«rtffi£RR©»R«K:» 
«R fc J: o TRR fc»R b & *RR« £ e J: r» T&JER 
R^M©aRW£ nx F-^SrKik-T*. 

[0 0 2 9] rk. ««9(3eit<o»nK:««jB*Rh 

R ©'>&<£ £ JERR^ £ «— Rfc b , BERRT 
K*Oj|l**rtI©»il**R»tTflER3lH 1 *«RflCr 

tmtizEEmm^vmttfonfsmmm&mi*. z<w$. 

LT««»Tr»#«RftRWa. ^bT, 
«#»«E*R ©JEWH 6 £-*MKT* . 
[0 0 3 0] f»^4|2«©^?qiC#^@ : gjSh7>X 

flt*^rlflIO»S!l»*RltTffiR*^€«R«CT*. - 
©#W«l*iK««WieR»#SRtt* H^W«fe»gB«C 
£E«*^©ff*^lfi]©J«Rfflj»*R^«. ^©fi£;affl?» 

[0 0 3 1] 

tRWORRORR] KTIC, 4:RRlcRto«R«Rh 
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[0032] (nmomm 1 ) 
\z-z>^xmmrz>. mtc^-rj^tc, *i£©^sgi© 

ffi®i!l7 2 3©MMCte. E*# 1 ©SBBtclffifcftW-lc 
£0, ffi«3R7ttS*BSlS2 <tt«iU-F*W«»«**i 

[0 0 3 3] £fc#ffi*IIW4tt. ^nzT^f? 

ft*. Hnc*f$ssix*«s#rti, Set? 

[0034] iw&fim swc, mm<omm i ©je^ssi 
72 snmmzmz^^xmiTz. muzm-r^ 

& 4 cw* etifc*ffiSii»0i!ngi5 6 mnm^mm 
m 3 i:8tjnt^5 7 u^->^;pyu > hs« 5 

*<, ff^*7*®«ffi 3 fcttff 4 &©m©s* 

[0 0 3 5] JEE«SimiS«a 3 W®fWffr»4 i© 
S2C^-T«fc'5C. BE«^2 3K»bT»* 

^iSlWffS^^WjS 8 «ff9Mffrtt4 ©-g&cjrrs 

[0 0 3 6] »lffxail7«. 0 3 fC^fcfc 5 fc. JE« 

^LT«fluew^*V3^.Ls5E't*. ■*©«, 04 
ejpaciGritiiaMK-rs. 

[0 0 3 7] ftKAIJfllo 0 5 

5C. ffi«5g7-&WB«M2©«®r«^^lf9© 
igffi&tftgEJSJBUflSil O OrtMTtrrtMUoi.lflg P ? 
dt'Cr, $2llMgT*5#ftgIl 1*, 

[0 0 3 8] SW#4 7©±B£tf1.©*#tt. HC1&& 
O&JBSS^. ^-fcT>^©, -«&#Jftv;?.*>y& 

[0 0 3 9] WEfcffctSlKl l©^K^fe^06 

2 ©31®. tt^M)Sft&g&*f 9 ©*®R.tfj£ffiUBaS 1 0 U 
fl.©gB#£VX£Lfc«Jf#4 7*. H6Cj£T*£3K 
*£■ 2 6 ©X£» 2 7 (*3 C An, @j£f&J| 3 0 

u cr (omsm 2 8 st^A g ©^%as 2 9 Ksmt * 
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[0 0 4 0] #CtC, A£«2 7|*J**3SJt«>7 r 3 1 C«k 
oTIXl 0"*P a£iT©JEE^tcMflE-r-2>. ^©&, @ 
5£?&JI3 0K«&£*lfc«JI#4 7*, H6iC^-r^ 
©«fc o lcSS&K.tf EH) 2 -fclrfttf £ , C r©285S®2 8£ 
*7#e3 2a>Sfg£Lfc«7*l3 3 tC*oTiD3»rs. 
■€"bT. JISSl7StSt®«S2©*®, «ftttfeftffi*f 
9 ©^®RtfricfflUSiJ* 1 0CCr€100 nm©KJPC 

[0 0 4 1] «V»T, fi$t^-h3 4^Jn^-TSCt(C 

±d, Ag©asftS2 9*ini^L, mtv%\m<D$m\z 

AgS5 0 0nm«ifMU «2iSf^t5. 
[0 0 4 2] SSlS. &2JI©j&K&. 07Jc^-TJ:5 

k. o*»jt«*j|g2 it«toa«e>, 

7 (D&mmT&fttmmm 2 tc*ta©sj& u - k 4 8 

SS7»St®ti«2±K:, 1«* 
I^SHt. X#*3'*ttflt*6ft«JS2tf«SE&JI 

a— 1 8 S#S„ 
[0 0 4 3] :«JiJ-77WigfiSh7>Xfa- 

^y>J>hS«5&^fl6U-H4 8S7-- DVZft 

. vxmwmmmnzmmsim (t%> tcg^ 

[0 0 4 4] [f^«]-Sdfi©»»l©U=7T>-faiB 

*a h 5 >*5*a— y- 1 8 omftnm 1 1 jees^ 
nmmmm. 2 *«T»*«ttk:sa*snT* o , mmm 
a«»ffl*f*-3. s*iin«)iiirocr!i 

» 2 Jf©A g©^»tt*(6]±$-t±^^»S t LTf^ffl-T 
[0 04 5] [»] U=77Kiifth7^f 

3.-9- 1 8 ©##&^7 7 iBj&f , m#nm 1 1 ici: 0 m 

[0 0 4 6] ft*. KSBIHISjTtt, -H»K*««K© 
Sn-CfcD, *4fe(fi©»IBl©J:-5ftiBi7'X^ htfc© 

eKKfflpi o©rt*^©ri«K:i4*»rttftv»isnT 
^mffiomm 1 fc^^fci a 30s 

tcfts. 

[0 0 4 7] 4c|tEKO»tt ltiHTtt, Ilf 

gS^i 1 4*a«bfc3!f9^*«»ibT«bfc*<. 
0!IA«08JC^T«fc5C IlfSi&il4 4E» 

72 3ti^^{c»fijL. m&&&&mmi,fiii&. 
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ftM^l 0-2 8 5 6 9 5 



[0 0 4 8] zniz&o. &m&m^7ffltv&!gw)t£? 
&jj7 7.&mn j $>T : £)i'7Txt>-#>m<Dmmtm\z 

[0 0 4 9] wftSOmiBSrJglWS&^JIl 4tLT 

< . m«^2 3 ±icig i ^wmsm 1 4 sa^^j; 
o mmzMfc-rz z. t ^m-v&^. z.<Dm^, msm 

&mmzmm?2>z:£&-i>jm\zts.2>. 
[0050] sfc. *m&<DBmi'?\t. ^mmttsa 

m-c&% itfet3 

[005 i] ttiBffimMi turn -ssizfflv^ti-c 

[0 0 5 2] |S|#CEEm^S5:*tM«a 2 R^JE«^ 

(Ag) mttmm<om(z~mznt>nT^%mfcAg~ 

Pdft#ll, N i Cf^£*l-58S«?M>.y*igK Au 

[0053] sfc. i tc*5v^T«> mm** 

[0 0 5 4] CCD»-&fCtt, #HSiJDi*t4ttaM 

#iHife-e<& * zt & «6 mm \zmm v fc WMfMiw* 4 ± 
[0055] nwMmmAntmiLVTU. *mmoM 



-^vf 2 nJV\>—><omz, 7JIS.±. K^^Xx 

[0 0 5 6] WS*ftf«JKi lroWtbtit *^JS 
©JBSgUCfeUT^Lfc, CriAgCOiC, Au, P 
d, Pt, Al, In, Ti, Ni^Wftt^n 
«=>«#Ji#tj£, MAuPd, PtPd^O^, j&-5 

n 2 o, «©»fc**«*yB*rare*s. cneEt 

[0057] sfc, mftttmi KDtmxmtLTb. 
^m<Dmmi-c^LttM^mmmz^^o)<Dm\z. 
>ft>f-A7->x h^ft^-r or>zfv-7-<< >?m 

SSS3 £ 9 *>^<S)0 m.«H 1 0 fcjKTJ: 

ctfepJIg-cafes. z corner > *»©Mil:Sl/fc 
S^tJtttbT, m&W?nXh-*<D6frikig77«:&< 

©7 w-r era h 7 >XT i 3.— 9-*^-r*«-&c*^ 

[0 0 5 8] SJffi*&3g^ 7 ©ig»HE- h* *Sjg«J(C« 

ofc»ic. -mzfk<nt>nT^z>&?\z, ^m&m^ 
7SMic«»<D2^Tc^fijbrc (-y-^-fxi^a 

■ litt, -5-oiE3l±mB#c»^-r^1«S:0 2i5i:^w 

[0 0 5 9] (*|fi©#M2) 3fcK» HI lS#JiUT 

ssojgffi 1 tisi^T'^^fc*. nmwem 1 

[0 0 6 0] [«}J£] 2 IC«V»TH:. 2 A 

Ha(!>TI»6ft««(HIRll«. X/Xy^U>^j* 

[0 0 6 1] [»B#Bc] «T> **SS©fl?»2©#^ 
*JK1 1 ■ 1 1 *#JBLTIMBKilWr 

■5. JE«*Tp*»®««2©«ffi. *AAMeflW 
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2, «*U6tKfttt 9 <Z>SB, fi£iUH#ll OSrT^Xvft 

'3 ltCfc [0 0 7 1] ^IC. J£^#>^3 Ht«t0*^«2 7{*5 

. X/1«y Sri X 1 0"*P a^TWJE^fC^JEbfe^ HW#X4 

-TJ-^A 3£LTA1 (CH, ) 3 S, ££14#X 4 4 i: LTH 

Ift4 7 J Sr. ^^U7*fX4 5iLTAr Z^tl^tlM&te 2 

DC m 7fiHzmX?Z>. ^CtC, 7 , 7X'7lffi4 2 tCR FS® 4 

r£&ifc&L 6CJ:DRFa7J*^b. 0. 0 5 w/ c m l CD«7J 

.2 (Dm A 1 4 1 5 0 0 n m©lf iCfiJlLT^fl 1 1 4# 

OCT i -5. 

coo72] hwb] *nn<D&m 3 1 1 

0^e»A «, JE«^ac*tffi«ffi2*«TS«!«fi:fC^SnT 

. jbBSB [0073] ms& *nffi<Dmm3\z£tux, ±mm 

S U 3B2 iS<D^ 1 {c^fcSdmtcSDx., .ECF<D#M?I£*T£. 

IP'S, 7"7XYCVDfe7?«, 
Wfes*# 5?j5*«J6T&V>fc«&. 8UM4 7l3Hft«-**.«s:&* 

«{£f:8 L K, f££U8#| 1 0 Pa&fc-fcicJUttSElil 1 1 jWSKS 

ft*. 

r6j±s-t± [0074] ifini 1 ©tmtuTtt, *nm<DM 

.J63fc*^T7Kbfcx Al©ilC. In (C,H 5 ) , 
©IWifXtiWI n^fiaKbfcD. T i C 14 (DM 

. f&mm ~z&z><bv>fciz>te&(zm.m±?3mvs.i3:^. 

[0 0 7 5] <#dfc<D«^4) SI 37bSSl 5 

\ #*J6 *#BSLT*ffi©^4{CO^TittBJ-TS. ftttOTfftt 

Ag, A 4fc, «*WfCtt±3zEbfeHig©^«ll £|aHre<&£fc 

•cd^^ [00 7 6] [^b£] m i 3 tc^-r «fc v \z, i?$m<j>m 

[0 0 7 7] [SiS^ffi] 013 C^T <fc O \Z, ffiS^ 
LTfe. ^2 3©Eti^Ifl3f:. M»«4 4. X# 

tci^fc ^->«<£*s<4s»?iij m^-f) lao^n, sac 

#ilt [0078] ftm&. mmvmm 1 tninic. ee«5^p 
«e>, mm Btt9(Df&*&\zm&mmi ozm&ism\zMf8.-?2>. 

«a i & *ri w^®. «stt*&i*9!tt 9 ©^sat* Kriujuai* 1 
D/ssir oortsic. *#s$iei lsasBir*. «#wri is 

&mVfi:'&, ±B*J6©#«£HJ:5K:. SB 1 
3®I«: € 1 4£Sg2^§g£Ji 1 5i£-JEMtU Ur77K 
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ftmW- 1 0-2 8.56 95 



[0 0 7 9] mm *mffi<DBm4\z£n&, 

i <DmmizMi&zn?tm&&m i 1 a*, smm^t&mm 

coo8o] mmi (c«fcn«. mmo 

i&m i \zm^<rz^\zm^ etTo^^^rs. w 

* y U y h#©ff«*J 1 ^©8K8*«*nfc«6, JES« 1 

[00 8 1] (fHil©0^5) *C, 0 1 675M02 0 

tt5». «*ttCtt, Aj£©#§W£©JgSl75M4 

[00 82] 016 CaVT A 3 C. #*SE©f5 

ffi 5 <DJEm*^ 2 3 tt, JESt* 1 ©MffiC&j&f-WC A 

o, s**riMWfM2&z*BEflMt?irwM3#ij* 

2, 3»4EE«»l©«HlCS"CJIIDatrJ:5K:»JSESn 

[0083] [Mis^fe] rtc, s ©ss 

?2 3 ©ffiS*?;ifcltffi«I 2 C, « 1 1 4 - 

«r j: -5 c. mass? 2 3 mrm 1 **s&ji 1 4 cjs 

»2rAeSfi*Tftttft 8 *K»t, EE**? 2 3 & 
©^flMfrJ^C^WT-S. 

[0 0 8 4] ::r, ffiS*^S«j»8tt. ^&<it» 
2 3 ea# rrn«A< > m 1 wsfg^n 1 4 $ 

Jt5EO«-mfi<OJgiSl71M4i:ll«fc, E«^»fJ» 
8ASttAtBft8#9CAD39KU£:ft. H18CfT 
*5c, 3 ssg-r <& * 1 2 

[0 0 8 5] YX?12Sf(fibfct, 019C5VTA 

•51c ^12 crttawr* A3 fcb-c««f6»aw 
9fcj«awsii o*w**rtic»jsjr*-6. &c, hi 9 

C5%Lfc*fM*JRjOKS2 2. 02 OCSLfcff 

nrnfrtitsmnm 2 ©js d m^mmmu 9 

BHKWiMDBJPU 0©rt«C, WfHMtl 1 
[0 0 8 6] i^iRl lffl«, tffffiVX^ 1 2* 

Ur:T7U-fMS : &iSh7>7.X3.— 9-1 8^f#5. « 

tfEtt*7ffB«ff 3 ©ft. EES** 1 OffiBCfl 0 



[0 0 8 7] [ffJ8] *ft)K<Z>&tt 5 CiSHTHU JEE« 

t?2 3 tig i*«fi£Ji 1 4 £©tt£iss««jc* 

[0 0 88] OMQ &nmv&m 5 c Atltf. mrfBS 
EPS. R«-*CI»C»oTEE«PF2 3 (C|g 1 

[0 0 8 9] (H16©J&Sg6) 02 17SS02 5£#!?g 
IT, Hifi«0?gSB6Ct3V»TSiWr5. **JS©»Ji6 

[0 0 90] OBSfig] 021 caw A O C, #*J£©^ 

ir 6 ©besss? 2 3 a, ±m<Dmne>mm 1 1 n«c, 

E«#l©WBC««ftJtCA0. fiEflMrattlflrai 
2fttfffiWK^B**3!W#j*a*mr»*. Sfc, W 
■MMM », =f A#tt*»-3X#*3^HBC5?;V3 = 

[0091] [Sifi^rfe] bitc. *mm<D&m 6 ©$s 

TP 2 3 Off«^? 2 3 ©BES^ifcWSSS 2 C, Si 

^mm^m 1 4 tm2W§iis^« 1 5 a-*, x*^->?r 

®*5ttS»« (HSMMT) CAD«*r«. ± 

[00 9 2] 9 ©38*&. 022 Cff 0«f 

®0tbT^TA3lc. «^WI6»BW9*^ca»f 

dtffifflSl 0S«^Ufc«, H2 3K«-rA3 
C, ^-X»«16 4. «KEffl*l 0©8B^t?JBtt^-& 

®«S2©lft®. S»«J«fej|tS15*t9©*®RO:fiEMffl)i 
1 oortSt. ttffltKi lftiWKf*. 
[0 0 9 3] ^Sll 1 SfigKbfc^. MJB&*ig© 

»iBiB#c. #*fic^? 7 (DEEmm^wi^mmm 2 * 

— 1« (0^-fr-f) TSStfct. H2 4C5SfA 

5c, i«KmfiioM«it±«w2i'vir±u hhc 

$h7 >X?3L— 9" 1 9 

[0 0 9 4] [ffffl] **JS©^li6 CAtltf. ^<-X 
SP** 1 6±CffiH«C3>-^yir^7KajB**h? 
>Xfa-tl 9/0iJgfig$n-5)o 

[0 0 9 5] [«4*] **S6©^6 CAtltf. ±fB& 
SfeMO»JIC3iB'Cfc3»*ClnA. «T©3»*ft*r*. 

iqs, ES*»*c4jfc>T#*aacflErtT?*<fflv»6ftT 
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[0 0 9 6] **iSc0^6tC*5ViTf±. 3 ><•<•;/ *X 
7K»th7>^fa-fl 9K^t,>Ti¥i£L£: 

[0097] (mme>Mm7) m2 67bmm2 9&mm 

[0098] [«*&] 026 (c*-r«fc ^ *mm<nm 
jBE«^-?&&*ffi@S2s^ffiasg?wffias3*^ 

mfrtem mm.7 ■< )v & r t> s . 

[0 0 9 9] [fiifefri*] JWT»C, *£:M<D&m 7 <DU 

iz, E.nm? 2 3 ©ffimig^&wsamffi 2 ust 

g£g 1 4 tS2§fI^i 15iS, x#*->&&#i 
tC<fcD«^rU JEm^2 3©^ 
Wtm^igm* 9 <Z>3tiS&£fr^. VX* 1 2 DJE 

[0 10 0] 5fctC» @2 6lCSt,k^l*, 

# gs^&^asw 9 *%±\zim u m 2 ^®m-&m 1 
5 ®-si5ic^-c«-r-2>^i«ffl« 1 0 zMmv%im#4 7 
ssc, zmmmi osmu&i, 027c 

^-TJ:aiC, #1 7C.£D«JI#4 7£i£ffiUBSil 0<Z> 
U 2 2 , MPtS , BE«*^ffitSt®«® 

2 , ®stfg^g&# 9 oxB&tfKftKjBfli io©rti 

fc, 1 UiSlt*. ig#i$l8Sl lOAfltft. 

E2 8(C*-r«fc5C. 77-^12. J&ffiUHSSl 0|*jK.tf 
£E«*^@«S3rt«r^®$il»;*r4Tt*±L, JSfflC 

h 7 >X5^— ti" 1 9 

[0101] [tfUH] *^M<D&m 7 COEES^T 23t 

sn 1 ^ss^ji 1 4 fDm&xmzmmznffi-tz z\t 
i 9«sns. 

[0102] [ft*] *££<Z>&flB 7 itltf. 

mmftm\z&^T&mRzf#ftT'g><m^*>tiT^ 

-5n>^-y^X7U-f <*— T'F'J — 77W) KWL 



#?, sfc, mmmzmmzm-3T&mm?2 3±ic*gi 
wss#e 1 4 tmmren o-c. smaa o ©jusft 
jg©S<£>x^>7 WMi^wvxli^cDffi^fc&tesM 

[0 10 3] *HJSO^Ii7C*3tiTtt, 3>^.y^X 

aKtJv>T»aufc*». mws.^m\z^Dm<n^w-mw 

tt«)7 KlgfiS h 7 >X^~ Z> Z.b.% 

WffiTfeS. 02 9l;stj:5l:. 5i'7;i'7 

WISf fth7>7Ta-it 2 OSMt^utt,. 
Ji^Lfc«^-t H«7ilSjg^S«rStS C £ (C «fc 0 g^pj 

[0104] (*ffiOJ^Si8) 03 O75S0 3 5*#fig 

Lxmm<Dmm8 \z-z>^twiw?z. ^mmnmma^ 

[0105] [«fig] *nm<Dmm8 tzn^Xs 030 
tc^-r J: 5 ic aa^2 3 tc*5^^£E«« 1 e>mw\z 

[0106] [^iSTjfe] WT(C, **m©Jgli 8 CD®! 
it^tCOtiT^-T^. 03 0<C7F:-r<fc^«C. EEm^ 

? 23 (Dmmm^mmm 3 cxu+^^u > hs 

JC, ffiSm^2 3*»iaL, HSU£«&r9<Z>3£«£ff 
^1^2 3*4)-iiJt--5«fc5(C^fiKL, SS&U-F4 8IC 

«t o&m&m? 7 <DE.nmTi&%iwmm 2 zmm-z. 
[0107] tftmrnm 1 0 ^mmvft^ 032 c^-r 
.fcpfc, m^2 4*g^-rs. t#24tt. mn.mmi± 

5*-^bfcfe©Ta&0, ftjfaSifcU— H4 8«ffi^ 
[0 10 8] S*2 4«rS-&Lfc^ B3 3l:Sti5 

\z, ismmmi ovftm* Mitffs^iu, 

*^2 5lC«*VfieKKl lSfiEIK-r-5. 1 
<D^^. 03 4\Z7fk-r£?\Z. Slffl^il 4 J: 
K«HB*#»3^6 ft*)B 2 ^SSE^B 1 5 U = 

77WiifSh7>XTa- y-1 8S#5. 

[0109] Html *nmv>mi&8\z43^T\ts v~ 

77WSSMh7>Xfa-7l 8 commit nx 
h-i/CDjg^, g#: 2 4 WgE«6«fi:«>*«c*ffit i i 

[0 110] **«SO»!B8lcJ:n«, 

masw^nx i — i7<n$LWfl, mw-2 4cD^^ficws 
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mtmomgm ©&%me: tz±<o mm? zm^t 

[0111] *s*aio»Mi8K:*v»Tw"r«ljftSfc«k:i 

So 

[0 112] #J;Lfcf. ±B2©*M©J£SM 5 , 
7>Xfa-* 1 9C43^Tfe, S3 5 iC^f =k 5 

[0 113] tt*, idfcbfc**W*»©*18l7SM8 

*. 

[0 114] (#82) 

(1) ttft«E£,3*"U WffilC**«»»j«*nTV»*i 
«h, *iSittfttt&, <l>&<£<fclB©*S!g£HRtf/ 

0!>ttJt«fitwni«4Kiir«fltA-t:ii p surfe^E** 

l itmimm&m-tit z. t t-r « r u-r am* 

g*itb. iWRtrscia*-*?******** - *. 
[oils] (2) ttftfleastu maicmismvA 

SttStifefc. felfe»atHC^<it>Kfi#:©#ft: 
O&SnfcStSrtStt, K«©rtM<t^g#:©««:{ca^ 
tr*, 7WMf»l>7>Xfa-*. #13 (2) 

[0 116] (3) ttftMEaiStt. MfflcmaWS 



JKACrtKJfflft&BttU Kffi«*^®©«tfi*&« 
ig^ifch^XT^— y-Siii^ffi. #12 (3) Kfc©iS 

mvnmmz dx £i»ifcT£i§ii»©jg*& h 9 
[0117] (4) mssuiu^jsn, 

fcffi«*^£. nmmW}^t. !/■©##» 

«»J*U gS*±©«*SCKM*£IKffl«rtgCMiSlt 
T,JI*ttCJ:DSMWt*S*fi!tU ffi©«fi£^-*fl: 

fS (4) SB«©S*Sih5>X7 ; 3.— *©«ifcfrifcK:«fc 

g&ic <fc D»-rs^®s©e^& h 5 >xfa-tsa 

[0 118] (5) IfflS^XyCVDg. 

(1) (4) l-|3*©fi^h9>X7 ; 3L— U-Rtf 
^©Sit^ffi. #E (5) IB^WjSW&b^XT^- 

[0 119] (6) '>&<t*Cr, A 

g, Au, Pel, Pt, Al, In, Ti, Ni*»6S 

;^nfc 1 «SK±o*K**trtWTr««ufcj: t*» 

^<hT?>#fe (1) (4) KB*<D«MKh9>* 
T r 3.—t}-R.^©S3fi^S. #S3 (6) 8B*©iSSSih 

3MSftll«-C# 
[0 12 0] 

caw©***] s*3SifB«©^ic«fcn«« mmss^ 
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CO 1 2 1] B*Jl2iBiE©^jSh7>X5 :r i-+}-JC 
[0 1 2 2) S*«3ga«CD^^tC<fcn«. 

co 1 2 3] f»^3S4ta«ro^^{cj;n«. 
mm v. &wm<D&&WLwmznz>z\ii&-cgz>m : gtii 

-y- tcij flESsii^ ©SJigxa -5 . 

C0 5] ^^CO^rojg^KDSWlKK^^X^i- 

im 6 ] *f8^cD*is©^M 1 nmftmmzMfctza 

C0 7] *»BJW*M©^SI1©U^T7W^S«?S 
C0 8] *l^©*I©)gl 1 © U r 77 l^f SStiS 

m 9 ] xmrno^mwem 1 <ojE^©te©0y<£^-r 
#*m0T<&*. 

C01O] ^HJOT^JSCO^IOU^T-T-KSS* 
C01 1] #f£^<95W&»^f&2CD^#:&lSI£^-rs 
C012] *^coHi£<DJgSg3»S^KS:^fi£-r5 

-fz> c v d mm ^yR-rmv&m wmx-& s . 

C013] *^©HJ£cD^li4(0e#iSh^>7.^a. 
[@14] *5g?g©f|y@0^ 4 ©jg^jg h5>Xra 

— y tc *5 it 5 EUfftTogjiiig ^7K-r#^0T$. -a . 

C015] *%^W*JS<0JgSg4WgWjSN^>7.5 i i 



[017] *f^«§liffi<D^5c0i@#&h5>X^a. 

— y tcis^-s jE«^©^isxg %7jk-rmLmx$> s . 
mi 8] ^^©uss^iisws^h^^x^i 
— y- ic*, # s smm^sjjsxs tr^-r * . 

— y- \z&vz>&nm=F<Dmmxn$:iK-tmim-T:!ii> . 

[020] #5SHJ3<Z>*i£<Z>^$l 5 <Dj@*fc h ^ >7,^zl 
— yic*5tt5ffi«^<D©ilXg$^T»rM0'ea5S„ 
[02 1] *^©*JE©Jg|i6 0De ; g : Sh7>X7 ; 3. 

— yc*5tt^ffi«5g^sigx@s^-r^«0-e«s. 

[022] *%W(Dmm<D]&m 6 ©j©^ h 5 >X^ol 

— yc*3ttsffi^;^wSitxs^-r^0-es-5. 

[0 2 3] *^(D*SS©^6K)@^ : &h7>7.7 ; 3. 

— y-tct3^5EEm^cosBxg^-rsf®0r*s,, 

C02 4] ^fS^OSISSW^eon^^^XTK 
C02 5] *^BJO*M<0^Si6eD5v'7^7'WSa 

^jg h z> >xfa- y-s^-r#^0Tafe-5. 

C0 2 6 ] #f§"3!<Z>fSl;66©^SS 7 (DjS^jS h 9 >X^:x 
C02 7] ♦^©^O^fflTOjHStth^^a. 

— y w s Ess^?©saiaxa &7K?mmmx$> z> . 

C02 8] *^o*iro}gi7 on >/^«^X7 W 
M@fS h 9 >Xfa- ySr^-T^0T*S. 
C02 9] *^CD*Mro^7 07^T;UTU-r^ 

C0 3O] *%w<Dmm<z>tem8<Dm : g$ih ; 7>* : T3. 
— y-c*5tts£E«^o»jtx@^^-r^m0t?*5. 
[03i] ^^(D^jscojgjisoet&h^^x^a. 

— y-C45tt-5ffiSm^<OS?itXS$^-r^0T*-5„ 

[032] *mmv>$kmv>mm 8 osts h 5 >x-^n. 

— y(C*3^S^ICJR^bfcffie^TS:^T^«0Ta5 
[03 3] *%^O^iS©JgSi8©^jfth7>Xxa. 

[03 4] *mWV^1&<DMf&8 0)V-TTl"(Mm : & 

[035] *5£wv>mm<z>mm8<z>7i?7)iTi"{Mm. 

[«F#OlttW] 

1 £E«« 

2 mnm^mmmmm 

3 S«SlH^PB«S 

4 »ffifW»*f 

5 7^->^;U7''J>h*« 

6 WtSSiJffijWDflSB 

7 m®:^ 

8 »S"]» 
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1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 



srnmm 

Sf§2W«g£B 

ft 



2 3 EEnm? 

2 4 Ift 

2 5 g#±iS# 

2 6 JJ^SHgM 

2 7 Jfczgffl 

3 0 B^fejt: 

3 1 n&#>-7 

3 2 m^m. 

3 3 

3 5 Xrty4rV>iWm 

3 6 ^-^y h 

4 1 y^XVCVD^B 
4 7 ?SJS# 



[01] 



[02] 



[03] 



[015] 




[04] 



30 47 
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[0 11] [012] [SI 3] 




[014] [016] [017] 




[019] [0 2 0] [0 2 3] 

[018] 




[02 1] [022] [024] 




[02 5] [02 6] 

[027] 
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WM¥1 0-2 8 5 6-9 5 



[02 8] 



[02 9] 



[03 0] 






[03 1] 



[03 2] 



[03 3] 




[034] 





[03 5] 





(51) Int. CI.' 

H 0 4 R 31/00 



F I 

H 0 4 R 31/00 
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